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Preface

Energy crisis, urbanisation and climate change are three global challenges of
the twenty-first century. They are closely interrelated either by causal effect
(where one causes the other) or by three separate phenomena that have par-
allel impacts.

This book is an attempt to study these challenges worldwide as well as to
deal with or combat them in the Middle East — with a special focus on Egypt.
In this quest, the authors address these issues from multiple perspectives,
disciplines and scales. The first four chapters of this book address the
macroscale of urbanism. First, the macroscale of cities is studied from
the perspective of city dwellers’ quality of life. Second, achieving energy
efficiency through urban planning is investigated as a tool for improving
city energy performance. Third, the energy efficiency performance of cities
is studied by measuring various related indices and their indicators; this is
tied to which sustainable urbanism principles these cities follow. Fourth, the
author analyses how informal areas — as the most predominant feature of
urbanisation in developing countries — achieve sustainable development as a
different approach to sustainable urbanism. Case studies are presented and
analysed in each chapter; these studies mainly use Egypt as an example for
arid zones, developing countries and high rates of urbanisation and include
Africa’s biggest mega city: Cairo.

With its location and urban characteristics, Egypt represents a true model
of the three challenges that the book addresses. It is continuously urbanising
with its rural settlements expanding to become cities and its cities growing
and encroaching on surrounding agricultural land. Egypt has scarce water
resources because it is 95% arid. It is also highly susceptible to climate
change, which has been clearly monitored in the past decade. Egypt’s Nile
Delta and north coast are among the most vulnerable risk zones worldwide.
Finally, Egypt is witnessing a daily growing energy crisis with high con-
sumption rates, no energy efficiency measures and continuously diminish-
ing potential oil reserves. These factors make it crucial for Egypt to address
these issues and to formulate and implement an energy efficiency policy to
help mitigate the effects of urbanisation and climate change and to improve
quality of life through energy-efficient urbanism.

The second part of the book addresses the challenges through the
microscale of buildings and the perspective of ensuring indoor air quality
within the boundaries of energy efficiency. Energy performance of build-
ings should include a general framework for the calculation of energy
performance and building categories together with thermal characteristics
of building, air-conditioning, ventilation, lighting and appliances aspects.
These include the contribution of active solar systems to domestic water
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heating based on renewable energy sources, Combined Power and Heat
(CPH) production and district cooling systems. The book demonstrates the
importance of incorporating an energy performance directive as a standard
in our region; such a goal will aid energy savings in large buildings and set
regulations for energy-efficient designs that are based on standard calcu-
lation methods. Energy standards would be largely based on international
standards and appropriately modified to suit local practices. The target is
to develop standardised tools for the calculation of the energy performance
of buildings, with defined system boundaries for the different building cat-
egories and for different cooling/heating systems, and to develop a com-
mon procedure for obtaining an ‘energy performance certificate’. This book
attempts to provide transparent information regarding output data (refer-
ence values, benchmarks, etc.) and to define comparable energy-related key
values (kWh/m?, kWh per person, kWh per apartment, kWh per produced
unit etc.). Proposals to develop a common procedure for an energy perfor-
mance certificate and CO, emissions are also given.
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